HO 4 Solutions

the tennis ball is horizontally launched so v, =0 and a =-g = —9.822 also y, =100 m, y=0and Ax=2.80m
s
a.) time of flight is determined by the time the ball takes to fall 1.00 m

y=—lgt2+vyot+yo=_lgt2+)’o S0 t=\/2(y°_y) = ’2(1'0m_0) =
2 2 g V (98 m)
N 2

S

6.2

Ax 28m m
S

¢) v=alvZ+v? and v, =-gi+v, = —(9.8 22)(0.452 5)+0=-443 =

S S

m
m)\2 m)2 = v 443 —
therefore v = (6.2 —) +(—4.43 —) =|7.62 —|and 6 =tan™ (—y)= tan™ 8 |=|-355°
S S S V. m
x 62 —
S

the book is horizontally launched so v, =0, a=-g = —9.822 ,and v =v =1.25 =
S s

a) t=0400sand y=0

1 1 1 5 1fgem ,
y= —Egt2 +V o+ Y, =—Egt2 +y,80 y, = Egt2 =E(9.8 s—z)(0.400 s) =
b) Ar=vi-= (1.25 E)(0.400 5)=[0.50 m|

N

the bomb is horizontally launched sov =0, a=-g= —9.822 ,and v, =v =120 a
S s

a.) time of flight is determined by the time the ball takes to fall 2000 m

1 1 2(y,-¥)  [2(2000 m-0)
y=—5gt2+vyot+yu=—5gt2+yo50r=\/ =\l’ (98 m) =[202s
7
S

4

b) v, =v,=[120 Zland v, =—gr+v,, =—(9.8 22)(20.2 5)+0=|-198 =
S N S

the bullet is horizontally launched sov =0, a=-g = —9.822 ,and v =v =275 b
S

since Ax=75m and Ax=v ¢ the time of flightis ¢ = Ac_Bm _ 0273 s

Vi 75
S

1, 1, 1 m 2
Ay = 8 V==t = —5(9.8 s_2)<0'273 s)” =-0.365 m so the bullet falls {0365 m

S




5)

6.)

HO 4 Solutions
m
-g=-938 5_2

v, =150 =, v, =250 2 and a =
: S S

a.) maximum height occurs when v, =0

v, =—gl+v, 80 f=— — = ( m)

b.) assuming y =0

1 1 m m
Y=o gt v 4y, = —5(9.88—2)(1.53 )’ +(15.0 —)(1.53 5)+0=

S

c) Ax=v_ ¢ and since the trajectory is symmetric the total time is twice that to reach the maximum height

Ax=vi= (25.0 E)(3.06 5) =

S

y,=300m, a=-g=-982, v, =400 2 and 6 =33.0°

52 ’ S
v, = v,cosf = (40.0 E)cos(33.0°) =3355 = and v, = v,sinf = (40.0 E)sin(33.o°) =2179 2
S S S S
a.) maximum height occurs when v, = 0
(21.79 m-o)
o Yy S
v, =-gr+v, sot=— —= =222s
g (9.8 “2‘)

Ay = -%gﬁ fv i= —%(9.8 g)(z.zz 5) + (21.79 ?)(2.22 s)=[24.2m]

alternatively without finding the time
2
[ )

b.) find the time it takes the rock to reach the ground where y =0

y= -%gﬁ +v t+y,=0= —(4.9 %):2 +(21.79 E)t+ 300 m
i S S

Using quadratic formula t =5.55s

33.55 E)(5.55 )=

The horizontal distance covered is Ax =v t = (
s



HO 4 Solutions
7) v, =140 =, 0=49°, a=—g=-98"2 and =240
S S

a.) atthe beginning of the trajectory

v, = v,cosf = (14.0 E)cos(49°)= 9.18 —|and v, = v sinf =(14.0 E)sin(49°)= 1057 =
S S S

at the end of the trajectory

<
Il

918 Zland v, =-gr+v,, =—(9.832)(2.40 5)+10.57 2= |-12.95 =
S : S S S

m
b.) horizontal distanceis Ax=v t=[9.18 —|[(2.40s)=22.0 m
> a=[o18 ™Yoa04)- (20w

c.) initial height y,

y=—%gt2+vyot+yo=0

50 y, = %gﬂ —vi= %(9.8 ?)(2.40 5)” - (10.57 ?)(2.40 5) =

HO 5 Solutions

1) fortheegg: a=-g= 982 v,, =120 E, 6, =50.0°
S

2 S
v, =v,.cosf, = (12.0 2)cos(so.o°) =771 = and v, = v,in6, = (12.0 E)sin(so.0°) =919 =2
S S S S

for the car: a=0,v,=80 m
s

Assuming that the egg hits at the same height at which it was thrown the time the egg is in the air is found when

| 2(9.19 m)
Ay=0=——gt’+v, tand 1= —2° = S/ _188s
2 ’ m
(9.82)
S

8

The horizontal distance traveled by the eggis Ax, = v, = (7.71 E)(1 .88 s) = 145m
S

The horizontal distance traveled by the caris Ax, =v_ t = (8.00 E)(1 .88 s) = 150m
s

The maximum distance between the student and the caris Ax, + Ax, =14.5m+150 m=



HO 5 Solutions

2) y,=150m, y=0, a=—g=—9.8§, Ax=400m,and 6 = 53.0°
Ax=vxt=(vocos0)t SO t=7—"+
: (v,cos0)

2
1 2 1 2 : ! —Ax i _Ax
Ay=-— - 0)i=-7 o
Y= 81 AV =gt +(v,sind)r 2g((v00059)) +(v,sin )(vocosﬁ)

2(Axtan6 - Ay)cos29 1
gAx? v,

; 9.8-2 |(40.0 m)’

gAx S m

therefore v = S = > =178 —

2(Axtand - Ay)cos®d | 2((40.0 m)tan53.0° - (0 - 15 m))cos*53.0° s

3)  y,=0,a=-g=-982,v, =400 = and 6 =53.1°
S S

v, = v,cosf = (40.0 E)cos(53.1°) = 24 = and v, = vsin6 = (40.0 9)gin(53.1°) -3 =
S S S S

a.) times when y=250m

y= -%gﬁ +v,t+y,=250m= -(4.9 Ez)tz +(32 2)t+0
: S S

50 0=-(4.9 Ez)z2+(32 E)t-zs.Om
S S

using quadratic formula |t =0091s |and |t = 5.62s |

. . . m
b.) for both times the horizontal componentis v = |24 —
s

the vertical component is found using v, =-gr+v

S S

v,(0.91 s)=-(9.8522)(0.91 5)+32 = =[23.1 2

S S

v,(5.62 s)=—(9.8§)(5.62 §)+32 == |-23.1 =
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c.) the time when returns to the same level at which it was thrown is when y =y or Ay =0

1, v,
Ay=0=—5gt +vtand r=——=——"-"=653s

. o m
the horizontal component is still v = 24 —
S
the vertical component is found using v, =-gr+v

v,(6.535) = -(9.8522)(6.53 5)+32 ? --32 ?

2 2
so the magnitude is v(6.53 s) = ﬂv‘f + v; = \/(24 E) + (—32 E) =|400 2
s s s

m
32 —
. : . -1 Vy -1 S o
the direction is 6 = tan (—) =tan =|[-53.1

24
S

So it returns at the same speed but moving in the downward direction.

4) Vo
—>
y d a=-g=-98"2 1 2502 g=350°
N X \ & Sz’ ¢ S ’

horizontally launched so v, =25.0 T and V=0
s

a.) the horizontal displacement is given by Ax=v t = (25 E)t
s

the vertical displacement is given by Ay = —% gt’ + Vil = —(4.9 S%)ﬂ

A -(4.9 “j)ﬂ
therefore &\ S —(0.196 s )t
Ax m

tan(-35.0°)

—(0.196 s") =375

from the geometry of the situation % = tan(-35.0°) so =

therefore Ax = (25 E)(3.57 5)=89.3mand Ay = -(4.9 22)(3.57 5) =-625m
S S

the coordinate is therefore (x, y) = (89.3 m, —62.5 m)
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b.) the vertical componentis v, =-gt+v  =-gf= —(9.8 %)(3.57 s) =|-3502
s

5.) a=—g=—9.822, v, =8.00 E, 6 =-20.0° when y=0, t=3.00s
S S

v, = v,cosf = (8.00 E)cos(—zo.0°) = 752 2 and v, = v,sinf = (8.00 E)sin(—zo.o°) 274 =
S S S S

a.) the horizontal displacementis Ax=v = (7.52 E)(3.00 s) =[22.6 m
s

b.) the initial height is obtained from y = —%gl2 +V Y, =Y, = %gt2 =V, lty

Yo = %(9.822)(3.00 )’ - (—2.74 2)(3.00 5)+0=[523m]
S S

c.) time when y=423m y= —%gﬁ +V,t+y, 50 423 m= —%(9.8 Ez)tz + (—2.74 E)t+ 523m
: s s

0= —(4.9 Ez)tz +(-2.74 m
S

t +10 m and using quadratic formula = |1.18 s
7| ca

. 2v si
6.) Ay =—%g12 +v,f= _%gtz +(v,sinf)r =0 so 1= v, sind
“ g

. 2 .
the range is therefore R=Ax=v 1= (vocosﬂ)( 2v,$in6 ) _ 2vpsinéosd
8 8
v2sin26

8

using the identity sin26 = 2sinfcosf, R =

alternatively the time could be found be doubling the time to reach the maximum height

. . Vo V,sin0
maximum height occurs when v =0 so v, =—gt+v, =0=1 -

% 4 8

7.) maximum height occurs when v, = 0 so v, =

v v sinf
=—gt+v,=0=1=—"2=0

4 8

Ay = _%gtz + Vyot = —%glz +(vosin9)l‘

. 2 .
Ay = _%g(vomnB) N (vosinB)( vosmﬂ)

8 8
1 (visin%9) (v’sin’6 1(v3sin%0) (v’sin’6
Ay =——g o - + o - o + o
2 g 8 2\ ¢ 4
v2sin’0 visinze
Y = 2 =YY= Y580 Yy +Y,



HO 6 Solutions

1) r=100mand v=200 2
S

2

, (20.0 m)

a, =3/ _l400 2
r 1.00 m S

2) r=638x10°mand T =24 hr(3]6(;0 S)= 8.64 x 10s
r
m 2
27(6.38 x 10°m 2 (464 )
a) v=2—m=(—4)=464 Danda, == 57 __10034 =
T 8.64x 10" s S r 638x10°m S
m V2 m m
b) a,=98 = a,=—=v=alar =\/(9.8 —2)(6.38 X 10°m) =7.91x 10° =
S r S S

25 2711 2n(6.38x106m) 1 hr
V=T:>T=—=—=5068550T=50685— =|1.41hr

v (7.91 x 10° m) 3600's
S

3.) After string breaks the rock is a horizontally launched projectile with Ay =-12m, Ax=20m,and a=-g=-9.8 22
S

r=030m
2(-12
Ay=—lgt2+vmt=—lgt2=t= 28y _ (-12m) =0495s
2 i 2 -g m
98-
S
m 2
e 2 (4.04 )
yo=m o 2 404 Banda, =2 =3 5/ 544 0
At 0495s S r 0.30 m S

24 hr )(3600 s

=3.154x 10"s
1 hr

4) r=150x10"mand T =365 days =T = 365 days(l 1
ay

27(1.50 x 10" m
a.) v=2—m=(—7)—3.0x104 m
T 3.154x 10" s S

2

, (3.0)(104 m)

b) a == 5/ 100060 =
S

"oy 1.50x 10" m
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5) r=020m,v,=0,v=0700 = and t=175s
S

(0.70 m-o)
Av v-v, s

a.) Assuming uniform acceleration a, = — = = = 10.40 22
At t-t,  (1.75s-0) s
m 2
) (0.50 )
b v=at+vo=(0.40 Z1255)+40=050 Zand @, = —=~—L _|125 2
s s r 020 m s
m)’ m)’ m
c) a=+a’+a’ = (1.25 —2) +(0.40 —2) =131 —
s s s
6) v,=25 2 v-140 2 t=1505,and r=150m
s s
A (14 M _2s m)
Assuming uniform acceleration a, A AL > >l ~0733 22
At t-t, (15s-0) s
2
, (14.0 m)
when v=140 = 4 =13 S/ _ 332
s r 150 m S

2 2
a=+a’+a’ =\/(1.31 32) +(—0.733 32) —[150 2
S S S

7.) x=Rcoswt and y = Rsinwt

a.) d=+/x*+y* = \/(Rcosout)2 +(Rsina)t)2 = \/(chosza)t) + (stinza)t)
d= \/Rz(cosza)t + sinza)t) =/R*(1) = EI

b) v, = e _ i(Rcosa)t) =—wRsinwt and v, = L i(Rsin(ut) = wRcoswt
dr dt Toodt drt

v=avi+v) = \/(—oz)Rsinwt)2 +(wRcosar)’ = \/(szzsinza)t) + (a)szcosza)t)
v= \/(quz(sinza}t + coszwt) =0 R*(1) =

dv
c) a, = v, _ i(—szin(ut) =-w’Rcoswt and a, = — = i(a)Rcoswt) =—w’Rsinwt
dt dt Toodt dt

a=,lal+a’ = \/(—(112Rcosout)2 + (—a)stin(ut)2 = \/(a}“choszwt) + (a)4stin2wt)
a= \/afRz(cosza)t + sinza)t) = J0*R*(1) =
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m m
8) r=020mand v=or’-pt where a=3.0 = and B=20 =

a.) tangential acceleration

v d; , m m m m

=—=—\aut"-Pt)=20t-=2|30 —[t-20 —=|60 —[-20 —

G dt(a ﬁ) =P ( 53) s ( s3) s
soat =10, a,=(6.0 2)(1.0s)—2.0 Z-l40 2
S” S S

b.) centripetal acceleration

v=ar’—ft= (3.0 ?)ﬁ -(2.0 sﬂz)z

soat =10, (1.0 s)=(3.0 2)(1.0 s)z-(z.o 22)(1.0 s)=10 =
S” S S

m2

(o)
a, == S 500
S

c.) total acceleration

2 2
a=+a’+a’ =\/(5.0 32) +(4.0 32) | 6.4
S S

le B




